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Appendix H - General Descriptions of Hazards that
Affect Alabama

H.1 Flooding

Flooding is the accumulation of water within a water body (e.g., stream, river, lake, or reservoir)
and the overflow of excess water onto adjacent floodplains. As illustrated in Figure H-1,
floodplains are usually lowlands adjacent to water bodies that are subject to recurring floods.
Floods are natural events that are considered hazards only when people and property are
affected. Nationwide, hundreds of floods occur each year, making them one of the most
common hazards in the U.S. (FEMA, 1997). There are a number of categories of floods in the
U.S., including the following:

 Riverine flooding, including overflow from a river channel, flash floods, alluvial fan floods,
ice-jam floods, and dam break floods;

 Local drainage or high groundwater levels;

 Fluctuating lake levels;

 Coastal flooding, including storm surges;

 Debris flows; and

 Subsidence.

Figure H-1
Floodplain Definition Sketch

Source: FEMA, August 2001.

While there is no sharp distinction between riverine floods, flash floods, alluvial fan floods, ice
jam floods, and dam-break floods, these types of floods are widely recognized and may be
helpful in considering the range of flood risk and appropriate responses:

 The most common kind of flooding event is riverine flooding, also known as overbank
flooding. Riverine floodplains range from narrow, confined channels in the steep valleys
of mountainous and hilly regions, to wide, flat areas in plains and coastal regions. The
amount of water in the floodplain is a function of the size and topography of the
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contributing watershed, the regional and local climate, and land use characteristics. In
steep valleys, flooding is usually rapid and deep, but of short duration, while flooding in
flat areas is typically slow, relatively shallow, and may last for long periods of time.

 Flash floods involve a rapid rise in water level, high velocity, and large amounts of
debris, which can lead to significant damage that includes the tearing out of trees,
undermining of buildings and bridges, and scouring new channels. The intensity of flash
flooding is a function of the intensity and duration of rainfall, steepness of the watershed,
stream gradients, watershed vegetation, natural and artificial flood storage areas, and
configuration of the streambed and floodplain. Dam failure and ice jams may also lead to
flash flooding.

 Alluvial fan floods occur in the deposits of rock and soil that have eroded from
mountainsides and accumulated on valley floors in the pattern of a fan. Alluvial fan
floods often cause greater damage than overbank flooding due to the high velocity of the
flow, amount of debris, and broad area affected. Human activities may exacerbate
flooding and erosion on alluvial fans via increased velocity along roadway acting as
temporary drainage channels or changes to natural drainage channels from fill, grading,
and structures.

 Ice jam floods are primarily a function of the weather and are most likely to occur where
the channel slope naturally decreases, culverts freeze solid, reservoir headwaters,
natural channel constructions (e.g., bends and bridges), and along shallows.

 Dam-break floods may occur due to structural failures (e.g., progressive erosion),
overtopping or breach from flooding, or earthquakes.

Local drainage floods may occur outside of recognized drainage channels or delineated
floodplains for a variety of reasons, including concentrated local precipitation, a lack of
infiltration, inadequate facilities for drainage and stormwater conveyance, and/or increased
surface runoff. Such events often occur in flat areas, particularly during winter and spring in
areas with frozen ground, and also in urbanized areas with large impermeable surfaces. High
groundwater flooding is a seasonal occurrence in some areas, but may occur in other areas
after prolonged periods of above-average precipitation.

H.2 Tornadoes and Windstorms

A tornado is a rapidly rotating funnel (or vortex) of air that extends toward the ground from a
cumulonimbus cloud. Most tornadoes do not touch the ground, but when the lower tip of a
tornado touches the earth, it can cause extensive damage. Tornadoes often form in convective
cells such as thunderstorms or at the front of hurricanes. Tornadoes may also result from
earthquake induced fires, wildfires, or atomic bombs (FEMA, 1997). The formation of tornadoes
from thunderstorms is explained in Figure H-2.



APPENDIX H Alabama State Hazard Mitigation Plan

H-3 September 2007

Figure H-2
How Do Tornadoes Form?

Source: NWS Phoenix.

Until February 1, 2007 Tornado damage severity was measured by the Fujita Tornado Scale,
which assigns a numerical value of 0 to 5 based on wind speeds, as shown in Table H-1. The
letter F may precede the number (e.g., FO, F1, F2). Most tornadoes last less than 30 minutes,
but can exist for more than an hour. The path of a tornado can range from a few hundred feet to
miles, and tornado widths may range from tens of yards to more than a quarter of a mile.
+

Table H-1
Fujita Tornado Scale

Category Wind Speed Description of Damage
F0 40-72 mph Light damage. Some damage to chimneys; break branches off trees;

push over shallow-rooted trees; damage to sign boards.
F1 73-112 mph Moderate damage. The lower limit is the beginning of hurricane

speed. Roof surfaces peeled off; mobile homes pushed off
foundations or overturned; moving autos pushed off roads.

F2 113-157 mph Considerable damage. Roofs torn off frame houses; mobile homes
demolished; boxcars pushed over; large trees snapped or uprooted;
light-object missiles generated.

F3 158-206 mph Severe damage. Roofs and some walls torn off well-constructed
houses; trains overturned; most trees in forest uprooted; cars lifted off
ground and thrown.

F4 207-260 mph Devastating damage. Well-constructed houses leveled; structures
with weak foundations blown off some distance; cars thrown and large
missiles generated.

F5 261-318 mph Incredible damage. Strong frame houses lifted off foundations and
carried considerable distance to disintegrate; automobile-sized
missiles fly through the air in excess of 100-yards; trees debarked.

Source: FEMA, 1997.

As of February 1, 2007, the Fujita Tornado Scale has since been revised and is now called the
Enhanced Fujita (EF) Tornado Scale, as shown in Table H-2. It is a revision of the Fujita Scale
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to reflect better examinations of tornado damage surveys, so as to align wind speeds more
closely with associated storm damage. The new scale takes into account quality of construction
and standardizes different kinds of structures. The only differences between the Fujita Scale
and the Enhanced Fujita Scale are adjusted wind speeds, measurements of which weren't used
in previous ratings, and refined damage descriptors; to standardize ratings and to make it easier
to rate tornadoes which strike few structures.

Table H-2
Enhanced Fujita Tornado Scale

Category Wind Speed Description of Damage
EF0 65-85 mph Light damage. Peels surface off some roofs; some damage to gutters

or siding; branches broken off trees; shallow-rooted trees pushed
over.

EF1 86-110 mph Moderate damage. Roofs severely stripped; mobile homes overturned
or badly damaged; loss of exterior doors; windows and other glass
broken.

EF2 111-135 mph Considerable damage. Roofs torn off well-constructed houses;
foundations of frame homes shifted; mobile homes completely
destroyed; large trees snapped or uprooted; light-object missiles
generated; cars lifted off ground.

EF3 136-165 mph Severe damage. Entire stories of well-constructed houses destroyed;
severe damage to large buildings such as shopping malls; trains
overturned; trees debarked; heavy cars lifted off the ground and
thrown; structures with weak foundations blown away some distance.

EF4 166-200 mph Devastating damage. Well-constructed houses and whole frame
houses completely leveled; cars thrown and small missiles generated.

EF5 >200 mph Incredible damage. Strong frame houses leveled off foundations and
swept away; automobile-sized missiles fly through the air in excess of
100 m (109 yd); high-rise buildings have significant structural
deformation; incredible phenomena will occur. So far only one EF5
tornado has been recorded since the Enhanced Fujita Scale was
introduced on February 1, 2007.

Source: NOAA, NWS, Storm Prediction Center, 2007.

H.3 Hurricanes

Coastal Alabama borders a part of the northern Gulf of Mexico that has a high incidence of
hurricanes. High winds, wave action, and flooding cause damage at Alabama’s shoreline, while
wind and water damage can extend far inland. Alabama has identified 17 counties (within 100
miles of the coast) as its primary Hurricane Risk Areas. Studies of Hurricanes Hugo, Andrew,
and Opal offer evidence that inland counties can receive significant hurricane damage.
Hurricanes often spawn tornadoes and cause flooding from intense rain. In this respect,
hurricanes pose a threat to the entire state.

Storm surge (storm tide) is perhaps the most dangerous aspect of a hurricane. It is a
phenomenon that occurs when the winds and forward motion associated with a hurricane pile
water up in front as it moves toward the shore. Storm surge heights and associated waves are
dependent upon the configuration of the continental shelf (narrow or wide) and the depth of the
ocean bottom.
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H.4 Winter Storms

Winter storms vary in size and strength and include heavy snowstorms, blizzards, freezing rain,
sleet, ice storms and blowing and drifting snow conditions. Extremely cold temperatures
accompanied by strong winds can result in wind chills that cause bodily injury such as frostbite
and death. Severe winter and ice storms can cause unusually heavy rain or snowfall, high
winds, extreme cold, and ice storms throughout the continental United States.

Winter storm occurrences tend to be very disruptive to transportation and commerce. Trees,
cars, roads, and other surfaces develop a coating or glaze of ice, making even small
accumulations of ice extremely hazardous to motorists and pedestrians. The most prevalent
impacts of heavy accumulations of ice are slippery roads and walkways that lead to vehicle and
pedestrian accidents; collapsed roofs from fallen trees and limbs and heavy ice and snow loads;
and felled trees, telephone poles and lines, electrical wires, and communication towers. As a
result of severe ice storms, telecommunications and power can be disrupted for days. Such
storms can also cause exceptionally high rainfall that persists for days, resulting in heavy
flooding.

H.5 Landslides

Landslides are the downward and outward movement of slopes. The term refers to various
kinds of events, including mudflows, mudslides, debris flows, rock falls, rockslides, debris
avalanches, debris slides, and earth flows. Landslides may include any combination of natural
rock, soil, or artificial fill, and are classified by the type of movement and the type of material.
The types of movement are slides, flows, lateral spreads, and falls and topples (FEMA, 1997).

Below is a brief discussion of the various types of landslide movements. A combination of two or
more landslide movements is referred to as a complex movement.

 Slides are downward displacements along one or more failure surfaces of soil or rock.
The material may be a single intact mass or a number of pieces. The sliding may be
rotational (turning about a point) or translational (movement roughly parallel to the failure
surface).

 Flows are a form of rapid mass movement by loose soils, rocks, and organic matter,
together with air and water that form a slurry flowing rapidly downhill. Flows are
distinguished from slides by high water content and velocities that resemble those of
viscous liquids.

 Lateral spreads are large movements of rock, fine-grained soils (i.e., quick clays), or
granular soils, distributed laterally. Liquefaction may occur in loose, granular soils, and
can occur spontaneously due to changes in pore-water pressure or due to earthquake
vibrations.

 Falls and topples are masses of rocks or material that detach from a steep slope or cliff
that free-fall, roll, or bounce. Movements typically are rapid to extremely rapid.
Earthquakes commonly trigger rock falls.

Almost any steep or rugged terrain is susceptible to landslides under the right conditions. The
most hazardous areas are steep slopes on ridges, hill, and mountains; incised stream channels;
and slopes excavated for buildings and roads. Slide potentials are enhanced where slopes are
destabilized by construction or river erosion. Road cuts and other altered or excavated areas
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are particularly susceptible to landslides and debris flows. Rainfall and seismic shaking by
earthquakes or blasting can trigger landslides.

Debris flows (also referred to as mudslides) generally occur during intense rainfall on water
saturated soil. They usually start on steep hillsides as soil slumps or slides that liquefy and
accelerate to speeds as great as 35 miles per hour. Multiple debris flows may merge, gain
volume, and travel long distances from their source, making areas downslope particularly
hazardous. Surface runoff channels along roadways and below culverts are common sites of
debris flows and other landslides (USGS, 2000).

Landslides often occur together with other major natural disasters, such as the following,
thereby exacerbating relief and reconstruction efforts:

 Floods and landslides are closely related and both involve precipitation, runoff, and
ground saturation that may be the result of severe thunderstorms or tropical storms.

 Earthquakes may cause landslides ranging from rock falls and topples, to massive slides
and flows.

 Landslides into a reservoir may indirectly compromise dam safety or a landslide may
even affect the dam itself.

 Wildfires may remove vegetation from hillsides, significantly increasing runoff and
landslide potential.

H.6 Sinkholes and Land Subsidence

There are three types of potential problems associated with the existence or formation of
sinkholes: subsidence, flooding, and pollution. The term subsidence commonly involves a
gradual sinking, but it also refers to an instantaneous or catastrophic collapse. In Alabama,
sinkholes are common where the rock below the land surface is limestone, dolomite, or salt that
can naturally be dissolved by ground water. As the rock dissolves, cavities and caverns develop
underground. Sinkholes may be dramatic if the land stays intact for some time until the
underground spaces just get too big and a sudden collapse of the land surface occurs.

The change in the local environment affecting the soil mass causing subsidence and sinkholes
collapse is called “triggering mechanism”. Water, is the main factor affecting the local
environment that causes subsidence. The main triggering mechanisms for subsidence are:

 Water level decline,

 Changes in groundwater flow,

 Increased loading, and

 Deterioration (abandoned coalmines).

Water level decline can happen naturally or be human induced. Main factors in water decline
are:

 Pumping of water from wells,

 Localized drainage from construction,

 Dewatering, and

 Drought
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Figure H-3
Water Level Decline

Source: Alabama Highway Department

Changes in the groundwater flow include an increase in the velocity of groundwater movement,
increase in the frequency of water table fluctuations, and increased or reduced recharge.

Increased loading causes pressure in the soil leading to failure of underground cavities and
spaces. Vibrations caused by an earthquake, vibrating machinery and blasting, can cause
structural collapse followed by surface settlement.

H.7 Earthquakes

An earthquake is “…a sudden motion or trembling caused by an abrupt release of accumulated
strain in the tectonic plates that comprise the earth’s crust.” These rigid plates, known as
tectonic plates, are some 50 to 60 miles in thickness and move slowly and continuously over the
earth’s interior. The plates meet along their edges, where they move away, past or under each
other at rates varying from less than a fraction of an inch up to five inches per year. While this
sounds small, at a rate of two inches per year, a distance of 30 miles would be covered in
approximately one million years (FEMA, 1997).

The tectonic plates continually bump, slide, catch, and hold as they move past each other which
causes stress to accumulate along faults. When this stress exceeds the elastic limit of the rock,
an earthquake occurs, immediately causing sudden ground motion and seismic activity.
Secondary hazards may also occur, such as surface faulting, sinkholes, and landslides. While
the majority of earthquakes occur near the edges of the tectonic plates, earthquakes may also
occur at the interior of plates.

The vibration or shaking of the ground during an earthquake is described by ground motion. The
severity of ground motion generally increases with the amount of energy released and
decreases with distance from the fault or epicenter of the earthquake. Ground motion causes
waves in the earth’s interior, also known as seismic waves, and along the earth’s surface,
known as surface waves. The following are the two kinds of seismic waves:
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 P (primary) waves are longitudinal or compressional waves similar in character to sound
waves that cause back-and-forth oscillation along the direction of travel (vertical motion),
with particle motion in the same direction as wave travel. They move through the earth at
approximately 15,000 mph.

 S (secondary) waves, also known as shear waves, are slower than P waves and cause
structures to vibrate from side-to-side (horizontal motion) due to particle motion at right-
angles to the direction of wave travel. Unreinforced buildings are more easily damaged
by S waves.

There are also two kinds of surface waves, Raleigh waves and Love waves. These waves travel
more slowly and typically are significantly less damaging than seismic waves.

Seismic activity is commonly described in terms of magnitude and intensity. Magnitude (M)
describes the total energy released and intensity (I) subjectively describes the effects at a
particular location. Although an earthquake has only one magnitude, its intensity varies by
location. Magnitude is the measure of the amplitude of the seismic wave and is expressed by
the Richter scale. The Richter scale is a logarithmic measurement, where an increase in the
scale by one whole number represents a tenfold increase in measured amplitude of the
earthquake. Intensity is a measure of the strength of the shock at a particular location and is
expressed by the Modified Mercalli Intensity (MMI) scale.

Another way of expressing an earthquake’s severity is to compare its acceleration to the normal
acceleration due to gravity. If an object is dropped while standing on the surface of the earth
(ignoring wind resistance), it will fall towards earth and accelerate faster and faster until
reaching terminal velocity. The acceleration due to gravity is often called “g” and is equal to 9.8
meters per second squared (980 cm/sec/sec). This means that every second something falls
towards earth, its velocity increases by 9.8 meters per second. Peak ground acceleration (PGA)
measures the rate of change of motion relative to the rate of acceleration due to gravity. For
example, acceleration of the ground surface of 244 cm/sec/sec equals a PGA of 25.0 percent.

It is possible to approximate the relationship between PGA, the Richter scale, and the MMI, as
shown in Table H-3. The relationships are, at best, approximate, and also depend upon such
specifics as the distance from the epicenter and depth of the epicenter. An earthquake with 10.0
percent PGA would roughly correspond to an MMI intensity of V or VI, described as being felt by
everyone, overturning unstable objects, or moving heavy furniture.
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Table H-3
Earthquake PGA, Magnitude and Intensity Comparison

PGA
( %g)

Magnitude
(Richter)

Intensity
(MMI) Description (MMI)

<0.17 1.0 - 3.0 I I. Not felt except by a very few under especially
favorable conditions.

0.17 - 1.4 3.0 - 3.9 II - III II. Felt only by a few persons at rest, especially on
upper floors of buildings.
III. Felt quite noticeably by persons indoors,
especially on upper floors of buildings. Many people
do not recognize it as an earthquake. Standing motor
cars may rock slightly. Vibrations similar to the
passing of a truck. Duration estimated.

1.4 - 9.2 4.0 - 4.9 IV - V IV. Felt indoors by many, outdoors by few during the
day. At night, some awakened. Dishes, windows,
doors disturbed; walls make cracking sound.
Sensation like heavy truck striking building. Standing
motor cars rock noticeably.
V. Felt by nearly everyone; many awakened. Some
dishes, windows broken. Unstable objects
overturned. Pendulum clocks may stop.

9.2 - 34 5.0 - 5.9 VI - VII VI. Felt by all, many frightened. Some heavy furniture
moved; a few instances of fallen plaster. Damage
slight.
VII. Damage negligible in buildings of good design
and construction; slight to moderate in well-built
ordinary structures; considerable damage in poorly
built or badly designed structures; some chimneys
broken.

34 - 124 6.0 - 6.9 VII - IX VIII. Damage slight in specially designed structures;
considerable damage in ordinary substantial
buildings with partial collapse. Damage great in
poorly built structures. Fall of chimneys, factory
stacks, columns, monuments, walls. Heavy furniture
overturned.
IX. Damage considerable in specially designed
structures; well-designed frame structures thrown out
of plumb. Damage great in substantial buildings, with
partial collapse. Buildings shifted off foundations.

>124 7.0 and higher VIII or higher X. Some well-built wooden structures destroyed;
most masonry and frame structures destroyed with
foundations. Rails bent.
XI. Few, if any (masonry) structures remain standing.
Bridges destroyed. Rails bent greatly.
XII. Damage total. Lines of sight and level are
distorted. Objects thrown into the air.

Source: Wald, Quitoriano, Heaton, and Kanamori, 1999.

Earthquake-related ground failure, due to liquefaction, is a common potential hazard from strong
earthquakes in the central and eastern United States. Liquefaction occurs when seismic waves
pass through saturated granular soil, distorting its granular structure, and causing some of the
empty spaces between granules to collapse. Pore-water pressure may also increase sufficiently
to cause the soil to behave like a fluid (rather than a soil) for a brief period and causing
deformations. Liquefaction causes lateral spreads (horizontal movement commonly 10-15 feet,
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but up to 100 feet), flow failures (massive flows of soil, typically hundreds of feet, but up to 12
miles), and loss of bearing strength (soil deformations causing structures to settle or tip). Sands
blows were common following major New Madrid earthquakes in the central United States.

H.8 Drought

Drought is a normal part of virtually every climate on the planet, including areas of both high and
low normal rainfall. Drought is the result of a natural decline in the expected precipitation over
an extended period of time, typically one or more seasons in length. The severity of drought can
be aggravated by other climatic factors, such as prolonged high winds and low relative humidity
(FEMA, 1997). Drought is a complex natural hazard which is reflected in the following four
definitions commonly used to describe it:

 Meteorological drought is defined solely on the degree of dryness, expressed as a
departure of actual precipitation from an expected average or normal amount based on
monthly, seasonal, or annual time scales.

 Hydrological drought is related to the effects of precipitation shortfalls on stream flows
and reservoir, lake, and groundwater levels.

 Agricultural drought is defined principally in terms of soil moisture deficiencies relative to
water demands of plant life, usually crops.

 Socioeconomic drought associates the supply and demand of economic goods or
services with elements of meteorological, hydrologic, and agricultural drought.
Socioeconomic drought occurs when the demand for water exceeds the supply as a
result of weather-related supply shortfall. They may also be called a water management
drought.

A drought’s severity depends on numerous factors, including duration, intensity, and geographic
extent as well as regional water supply demands by humans and vegetation. Due to its multi-
dimensional nature, drought is difficult to define in exact terms and also poses difficulties in
terms of comprehensive risk assessments.

Drought differs from other natural hazards in three ways. First, the onset and end of a drought
are difficult to determine due to the slow accumulation and lingering of effects of an event after
its apparent end. Second, the lack of an exact and universally accepted definition adds to the
confusion of its existence and severity. Third, in contrast with other natural hazards, the impact
of drought is less obvious and may be spread over a larger geographic area. These
characteristics have hindered the preparation of drought contingency or mitigation plans by
many governments.

Droughts may cause a shortage of water for human and industrial consumption, hydroelectric
power, recreation, and navigation. Water quality may also decline and the number and severity
of wildfires may increase. Severe droughts may result in the loss of agricultural crops and forest
products, undernourished wildlife and livestock, lower land values, and higher unemployment.

H.9 Hail

Hail is an outgrowth of severe thunderstorms and develops within a low-pressure front as warm
air rises rapidly in to the upper atmosphere and is subsequently cooled, as shown in
Figure H-4, leading to the formation of ice crystals. These are bounced about by high-velocity
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updraft winds and accumulate into frozen droplets, falling as precipitation after developing
enough weight (FEMA, 1997).

Figure H-4
How Hail Is Formed

Source: NWS, January 10, 2003

The National Weather Service (NWS) defines severe thunderstorms as those with downdraft
winds in excess of 58 miles an hour and/or hail at least 3/4 inches in diameter. While only about
10 percent of thunderstorms are classified as severe, all thunderstorms are dangerous because
they produce numerous dangerous conditions, including one or more of the following: hail,
strong winds, lightning, tornadoes, and flash flooding (National Weather Service – Flagstaff).

The size of hailstones varies and is related to the severity and size of the thunderstorm that
produced it. The higher the temperatures at the Earth’s surface, the greater the strength of the
updrafts, and the greater the amount of time the hailstones are suspended, giving the hailstones
more time to increase in size. Hailstones vary widely in size, as shown in Table H-4. Note that
penny size (3/4 inches in diameter) or larger hail is considered severe.
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Table H-4
Estimating Hail Size

Size Inches in Diameter
Pea 1/4 inch
Marble/mothball 1/2 inch
Dime/Penny 3/4 inch
Nickel 7/8 inch
Quarter 1 inch
Ping-Pong Ball 1 1/2 inch
Golf Ball 1 3/4 inches
Tennis Ball 2 1/2 inches
Baseball 2 3/4 inches
Tea cup 3 inches
Grapefruit 4 inches
Softball 4 1/2 inches

Source: NWS, January 10, 2003.

Hailstorms occur most frequently during the late spring and early summer, when the jet stream
moves northward across the Great Plains. During this period, extreme temperature changes
occur from the surface up to the jet stream, resulting in the strong updrafts required for hail
formation.

H.10 Wildfire

A wildfire is an uncontrolled fire spreading through vegetative fuels, exposing and possibly
consuming structures. They often begin unnoticed, spread quickly, and are usually signaled by
dense smoke that may fill the area for miles around. Wildfires can be human-caused through
acts such as arson or campfires, or can be caused by natural events such as lightning. Wildfires
can be categorized into 3 types:

1. Wildland fires occur in very rural areas and are fueled primarily by natural vegetation. In
Alabama, the vast majority of these fires occur on privately owned land. (94 percent of
Alabama’s forestlands are privately owned.) Wildland fire suppression is the
responsibility of the State of Alabama, through the Alabama Forestry Commission.

2. Interface fires occur in areas where homes or other structures are endangered by the
wildfires. The fires are fueled by both natural vegetation and man-made structures.
These are often referred to as Wildland Urban Interface fires and form the majority of
wildfires in Alabama. Interface fire suppression is the responsibility of the Alabama
forestry Commission, working closely with local volunteer fire departments.

3. Firestorms occur during extreme weather (e.g., high temperatures, low humidity, and
high winds) with such intensity that fire suppression is virtually impossible. These events
typically burn until the conditions change or the fuel is exhausted.

The following two factors contribute significantly to wildfire behavior in Alabama:

1. Fuel: The type of fuel and the fuel loading (measured in tons of vegetative matter per
acre) have a direct impact on fire behavior. Fuel types vary from light fuels (grass) to
moderate fuels (Southern Rough) to heavy fuels (slash). The type of fuel and the fuel
load determines the potential intensity of the wildfire and how much effort must be
expended to contain and control it.
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2. Weather: The most variable factor affecting wildfire behavior is weather. Important
weather variables are precipitation, humidity, and wind. Weather events ranging in scale
from localized thunderstorms to large cold fronts can have major effects on wildfire
occurrence and behavior. Extreme weather, such as extended drought and low humidity
can lead to extreme wildfire activity.

The frequency and severity of wildfires is dependent on weather and on human activity. Nearly
all wildfires in Alabama are human caused (only 3 percent are caused by lightning), with arson
and careless debris burning being the major causes of wildfires. If not promptly controlled,
wildfires may grow into an emergency or disaster. During a severe fire situation in 1999-2000, 8
wildfires in Alabama were declared Fire Disaster Emergencies by FEMA. Even small fires can
threaten lives, damage forest resources and destroy structures. Each year, wildfires threaten an
average of 1,600 homes and structures, destroying around 115 and damaging about 44.

In addition to affecting people, wildfires may severely impact livestock. Since 2000, wildfires
destroyed 6,564 large hay bales, inflicting a severe economic impact on farmers. The forest
resources of Alabama feed one of the main industries of the state. Timber loss to fire creates an
economic loss to both the private landowner and the state’s economy. Wildfires in Alabama
generally are moderate in intensity, resulting in destruction of undergrowth and some timber.
With Alabama’s long growing season, the soil surface layer of the forest recovers quickly,
minimizing erosion and water quality impacts.

H.11 Extreme Temperatures

Extreme summer heat is the combination of very high temperatures and exceptionally humid
conditions. If such conditions persist for an extended period of time, it is called a heat wave
(FEMA, 1997). Heat stress can be indexed by combining the effects of temperature and
humidity, as shown in Table H-5. The index estimates the relationship between dry bulb
temperatures (at different humidity) and the skin’s resistance to heat and moisture transfer. The
higher the temperature or humidity, the higher the apparent temperature. The major human
risks associated with extreme heat are as follows:

 Heatstroke: Considered a medical emergency, heatstroke is often fatal. It occurs when
the body’s responses to heat stress are insufficient to prevent a substantial rise in the
body’s core temperature. While no standard diagnosis exists, a medical heatstroke
condition is usually diagnosed when the body’s temperature exceeds 105°F due to
environmental temperatures. Rapid cooling is necessary to prevent death, with an
average fatality rate of 15 percent even with treatment.

 Heat Exhaustion: While much less serious than heatstroke, heat exhaustion victims
may complain of dizziness, weakness, or fatigue. Body temperatures may be normal or
slightly to moderately elevated. The prognosis is usually good with fluid treatment.

 Heat Syncope: This refers to sudden loss of consciousness and is typically associated
with people exercising who are not acclimated to warm temperatures. Causes little or no
harm to the individual.

 Heat Cramps: May occur in people unaccustomed to exercising in the heat and
generally ceases to be a problem after acclimatization.
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Table H-5
Heat Index and Disorders

Danger Category Heat Disorders

Apparent
Temperatures

(°F)
IV Extreme Danger Heatstroke or sunstroke imminent. >130
III Danger Sunstroke, heat cramps, or heat exhaustion

likely; heat stroke possible with prolonged
exposure and physical activity.

105-130

II Extreme Caution Sunstroke, heat cramps, and heat
exhaustion possible with prolonged
exposure and physical activity.

90-105

I Caution Fatigue possible with prolonged exposure
and physical activity.

89-90

Source: FEMA, 1997; NWS, 1997.

In addition to affecting people, severe heat places significant stress on plants and animals. The
effects of severe heat on agricultural products, such as cotton, may include reduced yields and
even loss of crops (Brown and Zeiher, 1997). Similarly, cows may become overheated, leading
to reduced milk production and other problems. (Garcia, September 2002).

H.12 Lightning

Lightning typically occurs as a by-product of a thunderstorm. The action of rising and
descending air in a thunderstorm separates positive and negative charges, with lightning the
result of the buildup and discharge of energy between positive and negative charge areas.
Water and ice particles may also affect the distribution of the electrical charge. In only a few
millionths of a second, the air near a lightning strike is heated to 50,000°F, a temperature hotter
than the surface of the sun. Thunder is the result of the very rapid heating and cooling of air
near the lightning that causes a shock wave.

Figure H-5
Formation of Lightning

Source: University Corporation for Atmospheric Research (UCAR).

The hazard posed by lightning is significantly underrated. High winds, rainfall, and a darkening
cloud cover are the warning signs for possible cloud-to-ground lightning strikes. While many
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lightning casualties happen at the beginning of an approaching storm, more than half of
lightning deaths occur after a thunderstorm has passed. The lightning threat diminishes after the
last sound of thunder, but may persist for more than 30 minutes. When thunderstorms are in the
area, but not overhead, the lightning threat can exist when skies are clear. Lightning has been
known to strike more than 10 miles from the storm in an area with clear sky above.

According to the National Oceanic and Atmospheric Administration (NOAA), an average of 20
million cloud-to-ground flashes has been detected every year in the continental United States.
About half of all flashes have more than one ground strike point, so at least 30 million points on
the ground are struck on the average each year. In addition, there are roughly 5 to 10 times as
many cloud-to-cloud flashes as there are to cloud-to-ground flashes (NOAA, July 7, 2003).

Lightning is the most dangerous and frequently encountered weather hazard that most people in
the United States experience annually. Lightning is the second most frequent killer in the U.S.,
behind floods and flash floods, with nearly 100 deaths and 500 injuries annually. These
numbers are likely to underestimate of the actual number of casualties because of the under
reporting of suspected lightning deaths and injuries. Cloud-to-ground lightning can kill or injure
people by either direct or indirect means. The lightning current can branch off to strike a person
from a tree, fence, pole, or other tall object. It is not known if all people are killed who are
directly struck by the flash itself. In addition, electrical current may be conducted through the
ground to a person after lightning strikes a nearby tree, antenna, or other tall object. The current
also may travel through power lines, telephone lines, or plumbing pipes to a person who is in
contact with an electric appliance, telephone, or plumbing fixture. Lightning may use similar
processes to damage property or cause fires.

H.13 Dam Failure

Nature of the Hazard

A dam is a barrier constructed across a watercourse in order to store, control, or divert water.
Dams are usually constructed of earth, rock, concrete, or mine tailings. The water impounded
behind a dam is referred to as the reservoir and is measured in acre-feet, with one acre-foot
being the volume of water that covers one acre of land to a depth of one foot. Due to
topography, even a small dam may have a reservoir containing many acre-feet of water. A dam
failure is the collapse, breach, or other failure of a dam that causes downstream flooding. Dam
failures may result from natural events, human-caused events, or a combination thereof. Due to
the lack of advance warning, failures resulting from natural events, such as hurricanes,
earthquakes, or landslides, may be particularly severe. Prolonged rainfall that produces flooding
is the most common cause of dam failure (FEMA, 1997).

Dam failures usually occur when the spillway capacity is inadequate and water overtops the
dam or when internal erosion through the dam foundation occurs (also known as piping). If
internal erosion or overtopping cause a full structural breach, a high-velocity, debris-laden wall
of water is released and rushes downstream, damaging or destroying whatever is in its path.
Dam failures may result from one or more the following:

 Prolonged periods of rainfall and flooding (the cause of most failures);

 Inadequate spillway capacity which causes excess overtopping flows;

 Internal erosion erosions due to embankment or foundation leakage or piping;

 Improper maintenance;
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 Improper design;

 Negligent operation;

 Failure of upstream dams;

 Landslides into reservoirs;

 High winds; and

 Earthquakes.

Dam safety, especially for small dams that are privately owned and poorly maintained, has been
an ongoing hazard mitigation issue in the State of Alabama for the past decade. No state law
currently exists to regulate any private dams or the construction of new private dams, nor do
private dams require federal licenses or inspections. To date, there have been four attempts in
the State of Alabama to pass legislation that would require inspection of dams on bodies of
water over 50 acre-feet or dams higher than 25 feet. Enactment has been hampered by the
opposition of agricultural interest groups and insurance companies. Approximately 1,700
privately owned dams would fit into the category proposed by the law.

H.14 Tsunamis

A tsunami is a series of long waves generated in the ocean by a sudden displacement of a large
volume of water. Underwater earthquakes, landslides, volcanic eruptions, meteor impacts, or
onshore slope failures can cause this displacement. Most tsunamis originate in the Pacific "Ring
of Fire," the area of the Pacific bounded by the eastern coasts of Asia and Australia and the
western coasts of North America and South America that is the most active seismic feature on
earth. Tsunami waves can travel at speeds averaging 450 to 600 miles per hour. As a tsunami
nears the coastline, its speed diminishes, its wavelength decreases, and its height increases
greatly. Unusual heights have been known to be over 100 feet high. However, waves that are
10 to 20 feet high can be very destructive and cause many deaths and injuries.

After a major earthquake or other tsunami-inducing activity occurs, a tsunami could reach the
shore within a few minutes. From the source of the tsunami-generating event, waves travel
outward in all directions in ripples. As these waves approach coastal areas, the time between
successive wave crests varies from 5 to 90 minutes. The first wave is usually not the largest in
the series of waves, nor is it the most significant. One coastal community may experience no
damaging waves while another may experience destructive deadly waves. Some low-lying
areas could experience severe inland inundation of water and deposition of debris of more than
1000 feet inland.

Along the West Coast, the Cascadia Subduction Zone threatens California, Oregon, and
Washington with devastating local tsunamis. Earthquakes of Richter scale magnitude of 8 or
more have happened in the zone, and there is a 35 percent chance that an earthquake of this
magnitude could occur before 2045 (estimated between the years 1995 and 2045). The Alaska
and Aleutian Seismic Zone that threatens Alaska has a predicted occurrence (84 percent
probability between 1988 to 2008) of an earthquake with magnitude greater than 7.4 in Alaska.
If an earthquake of this magnitude occurs, Alaska's coastlines can be expected to flood within
15 minutes.
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Characteristics of Tsunamis

Debris: As the tsunami wave comes ashore, it brings with it debris from the ocean, including
man-made debris like boats, and as it strikes the shore, creates more on-shore debris. Debris
can damage or destroy structures on land.

Distance from shore: Tsunamis can be both local and distant. Local tsunamis give residents
only a few minutes to seek safety and cause more devastation. Distant tsunamis originating in
places like Chile, Japan, Russia, or Alaska can also cause damage.

High tide: If a tsunami occurs during high tide, the water height will be greater and cause
greater inland inundation, especially along flood control and other channels.

Outflow: Outflow following inundation creates strong currents, which rip at structures and pound
them with debris, and erode beaches and coastal structures.

Water displacement: When a large mass of earth on the ocean bottom impulsively sinks or
uplifts, the column of water directly above it is displaced, forming the tsunami wave. The rate of
displacement, motion of the ocean floor at the earthquake epicenter, the amount of
displacement of the rupture zone, and the depth of water above the rupture zone all contribute
to the intensity of the tsunami.

Wave runup: Runup is the height that the wave extends up to on steep shorelines, measured
above a reference level (the normal height of the sea, corrected to the state of the tide at the
time of wave arrival).

Wave strength: Even small wave heights can cause strong, deadly surges. Waist-high surges
can cause strong currents that float cars, small structures, and other debris.

Conditions That May Exacerbate Or Mitigate The Effects Of Tsunamis

The following factors will affect the severity of a tsunami:

 Coastline configuration: Tsunamis impact long, low-lying stretches of linear coastlines,
usually extending inland for relatively short distances. Concave shorelines, bays,
sounds, inlets, rivers, streams, offshore canyons, and flood control channels may create
effects that result in greater damage. Offshore canyons can focus tsunami wave energy,
and islands can filter the energy. The orientation of the coastline determines whether the
waves strike head-on or are refracted from other parts of the coastline. Tsunami waves
entering flood control channels could reach a mile or more inland, especially if it enters
at high tide.

 Coral reefs: Reefs surrounding islands in the western North Pacific and the South
Pacific generally cause waves to break, providing some protection to the islands.

 Earthquake characteristics: Several characteristics of the earthquake that generates
the tsunami contribute to the intensity of the tsunami, including the area and shape of
the rupture zone, and:

 Fault movement: Strike-slip movements that occur under the ocean create little or no
tsunami hazard. However, vertical movements along a fault on the seafloor displace
water and create a tsunami hazard.
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 Magnitude and depth: Earthquakes with greater magnitude cause more intense
tsunamis. Shallow-focus earthquakes also have greater capacity to cause tsunamis.

 Human activity: With increased development, property damage increases, multiplying
the amount of debris available to damage or destroy other structures.




